Objective: Measure changes in pain and disability of primary care shoulder pain patients over a 12-month period. Design: A non-randomized audit with repeated measures of pain and disability at 3 weeks, 3, 6 and 12 months. Patients: Of 208 patients, 161 agreed to participate with 96.9%, 98.1%, 86.3%, 83.9% follow-up at 3 weeks, at 3, 6 and 12 months, respectively. Mean age was 44 years, mean symptom duration 3.6 months. Methods: Patients were treated with protocol driven corticosteroid injection and community based care. Primary outcome measure was the Shoulder Pain and Disability index (SPADI) questionnaire. Based on the SPADI and minimal clinically important difference (MCID), outcomes were categorized into: total recovery, 90% or more improved, better, unchanged and worse. Results: There was significant reduction of pain and disability at 3 weeks (p < 0.001), no change at the 3-and 6-month follow-up and a significant reduction at the 12-month followup (p < 0.001). Excellent outcomes were achieved by 32.9% and 45.3%, and a poor clinical outcome resulted for 32.8% and 14.9% at the 3-and 12-month follow-up, respectively. Conclusion: Though there was significant improvement at the 3-week and 12-month follow-up, 45% achieved an excellent outcome and a 16.7% of patients were the same or worse than baseline at 12 months.
IntRoductIon
Shoulder pain is a common and disabling complaint. the reported annual incidence of shoulder pain in primary care is 14.7 per 1,000 patients per year (1) with a lifetime prevalence of up to 70% (2) . Recovery from shoulder pain can be slow and recurrence rates are high with 25% of those affected by shoulder pain reporting previous episodes, and 40 to 50% reporting persisting pain or recurrence at 12 months follow-up (3) (4) (5) .
Guidelines for physiotherapy interventions exist (6) and there are broader recommendations and protocols available (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) , but most general reviews are over 10 years old or refer to specific conditions or methods of treatment. With the exception of two guidelines (7, 18) , recommendations are based on practice models in Europe and north America and are focused on management by general medical practitioners and surgical specialists. In new Zealand and Australia, initial contact with the health system for patients with musculoskeletal pain is usually a general medical practitioner (GP) or a physiotherapist in the private practice or acting as a triage clinician in a public hospital environment. there is limited evidence regarding the optimal diagnostic and therapeutic management protocol and no available data on the efficacy of the approach or outcomes associated with application of guideline informed principles (18, 17) . the nature of care in the first 3 months after contact is likely quite heterogeneous and information about outcomes is lacking.
While outcomes of management of shoulder pain have been studied (5, (19) (20) (21) (22) (23) (24) (25) (26) (27) , the heterogeneity of management protocols in these studies and in new Zealand primary care confound an understanding of reasonable expectations for recovery, need for imaging, the value of injection therapies, and surgery in the new Zealand environments. there is a need for basic data on outcomes associated with guideline informed community based care of shoulder pain presenting to primary care generally and in Australasia. the aim of this study was to document outcomes in shoulder pain patients over a 12-month period following a comprehensive and standardized diagnostic work up, management with community based care and a standardized protocol for steroid injection. Part 2 of this report presents predictive modelling for outcomes at 3-and 12-month follow-up.
MEthodS
consecutive patients presenting to their GP or physiotherapist for the first time with a new episode of shoulder pain were invited to participate ShouldER PAIn PAtIEntS In PRIMARy cARE -PARt 1: clInIcAl outcoMES ovER 12 MonthS folloWInG StAndARdIZEd dIAGnoStIc WoRkuP, coRtIcoStERoId InJEctIonS, And coMMunIty-bASEd cARE in a diagnostic study during which they received a series of baseline diagnostic tests that included a standardised clinical examination, shoulder x-ray series, diagnostic ultrasound scan and diagnostic injections of local anaesthetic into the subacromial bursa (SAb) and acromioclavicular joint (AcJ). those not reporting a positive anaesthetic response (PAR) (≥ 80% reduction of pain about 15 min post procedure) to the SAB and AcJ diagnostic injections, also received an intra-articular glenohumeral joint (GhJ) injection as part of a MR arthrogram procedure. these procedures are described in detail elsewhere (28) (29) (30) (31) . following completion of the diagnostic tests, all participants were invited to participate in a 12-month follow-up study. Study approval was acquired from The New Zealand Ministry of health Regional Ethics committee and informed consent was acquired at an initial appointment prior to commencement of the follow-up study. those patients reporting a PAR in post-injection pain intensity following one of the diagnostic injections were offered a therapeutic corticosteroid injection (cSI) to be delivered to the structure(s) identified by anaesthetic response using either ultrasound or fluoroscopic guidance.
Patients were followed up at 3 weeks, 3, 6 and 12 months. All followup assessments were carried out by the lead author (Ml) except for two that were carried out by a co-author (Ac). for patients receiving guided CSI procedures, the first follow-up assessment occurred approximately three weeks after the CSI procedure during which time firm instructions to engage in "relative rest", i.e. no vigorous shoulder activity or high loads, was emphasized. At the 3 week follow-up, patients were referred back to the referring clinician for on-going management. All management after the 3 week follow-up was uncontrolled and followed usual community based conservative care in the form of physiotherapy (exercise, soft tissue and joint mobilisation, guidance on return to usual work and physical activities), corticosteroid injection or no treatment at all. documentation of received treatments were based on patient self-reports only. no formal advice was given to patients by the researchers after the 3-week follow-up.
Outcome measures
Measures used at baseline, 3 weeks, 3, 6 and 12 months follow-up: 1. Shoulder Pain and Disability Index (SPADI) questionnaire (32, 33) . This questionnaire has 5 pain-and 8 function-related questions scored from 0 to 10 where 0 = no pain or disability and 10 = maximum pain or disability. these scores generate pain and disability subscales and a total score, which were all percentalized. 2. three 100-mm visual analogue scales (vAS) for pain intensity (pain at lowest, mean and worst in last 48 h) (34). 3. Fear Avoidance Beliefs Questionnaire (FABQ). This questionnaire generates "general", "physical activity" and "work" subscales and a total score is also calculated (35 (33) . this likert scale has 7 options: "no disability", "Almost no disability", "Minimal disability", "Some disability", "Moderate disability", "A lot of disability", and "Maximum disability" which were coded 1-7, respectively.
Data analysis
Baseline and all follow-up assessment data were acquired on standardized forms and data transferred to a SPSS version 20 database. All analyses were carried out using SPSS statistical software with the alpha level set to p < 0.05. to determine which baseline variables were significantly associated with SPADI results, correlations were calculated for continuous baseline variables and independent sample t-tests or 1-way AnovAs were calculated for discrete baseline variables. A repeated measures AnovA was used to determine if the SPAdI scores changed significantly over the 5 time periods. the minimally clinically important difference (McId) for the primary outcome measure, the SPAdI total (%) score, was set at ± 13 percentage points (37) . typically, patients seek complete recovery from pain and a return to normal activities, but this has been reported to be achieved in only 50% by 6 months (21) . In this study we created categories enabling identification of those achieving clinically relevant outcomes. the McId was used to identify those cases achieving less than highly satisfactory outcomes. the categories were based on changes in SPAdI total percentage scores between assessments: 1. Excellent outcome: Score reduced to zero between assessment points or improvement was 90% or more from baseline; 2. better: Percentage reduction in score larger than the McId but less than 90%; 3. Poor outcome: change (increase or decrease) in score was less than the McId or increase in score was more than the McId.
All appropriate variables were considered for possible inclusion into predictive models of 12 month outcome, and were identified in two ways: 1. those variables associated with SPAdI total score at 3 and 12 months (p ≤ 0.2). 2. All other variables in our dataset that measured a similar conceptual construct as variables identified in previous research (5, 21) as predictive of outcome at any time point were included. See Appendix I for full list of initial selection of variables. All potential predictor variables were evaluated separately in univariate logistic regressions with the dependent variables being the three different clinical outcomes: excellent; better; poor. Statistical significance was set where p < 0.05.
RESultS
two hundred and eight participants were enrolled in the diagnostic study and received baseline diagnostic tests. one hundred and sixty-one subjects (77.4%) agreed to participate in the follow-up study with 156 (96.9%) followed up at 3 weeks, 158 (98.1%) at 3 months, 139 (86.3%) at 6 months and 135 (83.9%) at 12 months ( Fig. 1 ). There was no significant gender difference between those declining participation and those enrolling in the follow-up study (Pearson Chi-square p = 0.2). one way AnovA of mean values for baseline age, SPAdI subscale and total scores, Sf-8 mental and physical component scores, mean and worst pain vAS scores, fAbQ Work general and total scores were not significantly different between participants and non-participants (p > 0.1). Mean fAbQ Physical Activity subscale and the vAS score for lowest pain intensity in the preceding 48 h were lower (p = 0.005 and 0.02, respectively) for those declining participation. table I presents basic demographic profiles for included patients. Table  II presents mean values for key outcome measures taken at baseline, 3 weeks, 3, 6 and 12 months. during the 12-month follow-up period, some patients were not followed up for a variety of reasons. three patients withdrew because of time constraints, one patient withdrew because the researchers were not 'doing anything'. the remainder of the cases where data are missing reflect patients failing to show for scheduled appointments and being unable to be contacted. In these cases multiple attempts over several weeks were made to contact patients and often contact was re-established.
of the 161 patients enrolled, 37%, 15% and 9% reported a PAR to diagnostic injection to the SAb, AcJ and GhJ, respectively. There was no significant gender difference between those reporting a PAR or negative anaesthetic response (nAR) (Pearson chi-square p > 0.3). one way AnovA analyses of SPAdI total and subscales, pain intensity vAS scores, Sf-8 PcS and McS, Global disability rating, and fAbQ total and subscales for those reporting PAR from at least one structure injection, showed no significant differences from those reporting a negative anaesthetic response (nAR) (p > 0.1).
the majority of patients were managed with physiotherapy interventions (mostly exercise, mobilization and guidance on activity modification), and corticosteroid injection. Corticosteroid injection (cSI) was arranged at the initial interview by the principal author (Ml) in accordance with reported PAR, i.e. ≥ 80% pain reduction criterion used to identify the source of pain (28) . Fifty-five, 18 and 16 patients received guided cSI to the SAb, AcJ and GhJ, respectively. of the 13 patients with both SAb and AcJ sources of pain, one received guided cSI to both structures, 4 and 6 received cSI to the AcJ and SAb respectively based on the clinical judgement of the lead author or Sports Medicine specialist, and two declined further injections. one patient received guided cSI into a paralabral synovial cyst and another, an injection into 
Physiotherapy treatment
of the 152 patients where data are available, 76.6% received physiotherapy (mean number of treatments 6.9, (standard deviation (Sd) 8.91)). during the 12-month study period, 39.5% received between one and 5 treatments, and 29.6% received 15 or more treatments. the maximum number of treatments was 55, with 3 surgical patients (2.6%) receiving more than 40 pre and post-operative treatments combined. the percentage subsidized by the universal Accident compensation and Rehabilitation insurance scheme (Acc) was 90.1%.
Therapeutic outcomes
At baseline SPAdI pain and disability sub-scales showed significant gender differences with females reporting higher scores (one way AnovA, p = 0.009 and p < 0.001 respectively). These differences were not retained at subsequent follow-up assessments (p > 0.05). Repeated measures AnovA analysis with 5 levels of SPAdI scores (baseline, 3 weeks, 3 months, 6 months and 12 months) with gender and duration of symptoms as factors, and baseline pain intensity vAS (average), Sf-8 PcS and McS, fAbQ (total%), GdR and age (years) as covariates, revealed a consistent pattern of change over time. for this reason, only the SPAdI total percentage score values are reported here. There was a significant reduction in SPADI total scores expressed as mean percentage values between the baseline assessment and all follow-up assessments (p < 0.001). fig. 2 shows the pattern of change over 12 months for both genders, SPAdI total percentage scores, and for the SPAdI subscales of pain and disability. the change in SPAdI scores was significant between baseline and the 3-week assessment (p < 0.001), and between the 6-and 12-month assessments (p < 0.001), but non-significant between the 3-week and 6-month assessments (p > 0.1). fig. 3 presents data for proportions of change categories at 3 weeks, 3, 6 and 12 months. thus at 12 months, 16.1% were lost to follow-up leaving a total sample size of 135. using an intention-to-treat approach, 45.3% achieved an excellent clinical result, about 28.6% were improved more than the McId but less than 90% better, 13.0% were not clinically different and 1.9% had worsened. the status of patients was generally poorest at the 3 month follow-up, with 63.3% of patients improved beyond the McId and 34.8% either unchanged or worse ( fig. 4) .
A large number of variables were assessed by univariate logistic regression analyses for a relationship with 3 clinical outcomes (excellent, better, poor) at 3-and 12-month follow-up, and the results for key variables are presented in the appendix. Excellent outcomes at 3 months were associated with: higher total SPAdI scores at baseline, lower maximum reported pain vAS scores in the 48 h prior to enrolment in the study, lower pain scores with painful index tests carried out at the 3-week follow-up assessment, a PAR following diagnostic injection of local anaesthetic into the GhJ and the presence of subacromial bursa pathology(ultrasound imaging of thickening, fluid or calcification). Excellent outcomes at 12 months were associated with: Report of pain not being eased or 'best' when at rest, lower reported pain scores with painful index tests carried out at the 3-week follow-up assessment and a PAR following block of the AcJ. only a PAR to diagnostic block to the SAb was associated with being classified as "Better" (improved beyond the McId but less than 90% better) at 3-month follow up (p = 0.009). being "better" at 12-months follow-up was associated with: A report of pain being eased at best when at rest, higher reported pain scores with painful index tests carried out at the three week follow up assessment, and a PAR to diagnostic block to the AcJ. A poor outcome at 3-month follow-up was associated with: higher fAbQ Work subscale scores at baseline and higher reported pain scores with painful index tests carried out at the three week follow up assessment. A poor outcome at 12-month follow-up was associated with a lower Sf-8 General health subscale score at baseline and a PAR to diagnostic block of the AcJ.
Recurrences and re-injury rates
At each follow-up subjects were asked to recall and report recurrences of pain and re-injuries that may have occurred (table III) , with nearly half of all pain recurrences related to re-injury. Re-injury was defined as a significant traumatic event or a significant repetitive overload situation that the patient clearly connected to a rapid return or increase in the typical shoulder pain.
dIScuSSIon
This study provides the first detailed report of outcomes for patients receiving community based primary care interventions for shoulder pain in a new Zealand environment. Management of patients throughout the follow-up period was broadly consistent with recommended guidelines (7, 17, 18) and with treatments recommended in a recent systematic review of studies of impingement syndrome (38) (39) (40) , but were not directed. the outcomes at 12 months are broadly consistent with those established in previous reports (1, 3, 7) . Also consistent with previous reports, recurrences were reported by 13.5% by the 3-month follow-up and 24% by the 12-month follow-up. however, in the current study about half of these recurrences were related to re-injury, so the spontaneous recurrence rate at 12 months was 14% in this study. Corticosteroid anti-inflammatory injection is reported to be effective for short term relief of shoulder pain (41) . In the current study, the majority of patients receiving corticosteroid injection were selected for this procedure based on a highly standardized criterion, i.e. ≥ 80% reduction of pain following a guided diagnostic injection into the subacromial bursa, acromioclavicular joint or glenohumeral joint. though diagnostic block has been incorporated into the diagnostic work up in one previous study (42) , to our knowledge, this is the first report of outcomes where such a stringent criterion for cSI has been used for the great majority of patients which were carried out within the first 3 weeks of the study. no other interventions had commenced until after the 3-week assessment.
Previous reports established a significant relationship between a shorter duration of symptoms at presentation and better outcome at 6 weeks and 6 months (43). this relationship was not supported by our data as there was no association between duration of symptoms prior to baseline assessment and the likelihood of an excellent outcome at 3 weeks or 3 months. These findings suggest that the structured timing of steroid injection carried out on 54% of the 156 patients assessed at 3 weeks was a factor in the observed rapid change, and may also account for the differences with previous reports (3, 43) . It is noted that reports in 2009 and 2012 suggest that the added specificity provided by image guidance does not provide additional benefit in terms of accuracy of injectate placement or clinical outcome (44, 45) . However, in 2008 we chose to use ultrasound or fluoroscopic guidance for diagnostic and therapeutic injections to assist in validation of injectate placement.
The profile of treatment in the current study differed substantially from the study by kuijpers et al. (43) in that over 50% versus 12%, respectively, received corticosteroid injection and 77% versus 10%, respectively, received physiotherapy treatment. In addition, the great majority of cSI interventions occurred in the first 3 weeks. It seems reasonable to argue that the improvement observed in the first 3 weeks was related to corticosteroid injection independently of the duration of symptoms. the reason for the plateau in improvement between 3-week and 3-month follow-ups, and the subsequent significant improvement between the 6-month and 12-month follow-ups cannot be determined based on our data. Examination of these observations was beyond the design and scope of this study and should receive attention in future research. A proportion of patients received steroid injection after the 3 week assessment: 15 between the 3-week and 3-month assessments, 8 between 3-month and 6-month follow-ups and 9 patients between 6-and 12-month follow-up. the contribution of these interventions on the average clinical course could not be distinguished from improvement over time and the community-based interventions (mostly physiotherapy) employed in the majority of cases. Medication use during this period was not accurately assessed and it is also possible that during this period the use of oral medications may have had an effect on overall decline in pain and disability.
Patients who were offered or had received surgery for their shoulder problem were not significantly more painful or disabled at baseline, but did have elevated fear avoidance with regard to physical activity. However, significant differences emerged throughout the first 6 months of follow-up suggesting that failure to improve with conservative care or steroid injection were important factors in selection for surgical intervention.
Mean pain and disability generally (but not significantly) increased or stayed about the same between the 3-week and 6-month assessments and then significantly declined between the 6-and 12-month follow-up. This finding is contrasted to previous reports and opinion that suggest that reductions in pain and disability are not expected after 6 months (3, 22, 43) . The reason for the difference in findings is unclear. It is important to acknowledge that during this period, some patients improved, some remained unchanged and others worsened. Some patients received surgical interventions (n = 17), which typically caused a major increase in pain for a variable amount of time in the post-surgery period.
The predictive value of findings from imaging studies such as x-ray, ultrasound and magnetic resonance imageing (MRI) was limited. Though the presence of SAB thickening, fluid or calcification is associated with an excellent outcome or being "better" at 3 months, it must also be remembered that those patients being offered guided corticosteroid injections into the bursa were those that had a positive response to guided diagnostic block to the SAb. curiously, a PAR block to the SAb was not predictive of a good outcome. It is intended to examine this apparent paradox in future analyses. Another paradox that emerged needs further detailed examination: A positive response to anaesthetic block into the AcJ was associated with an excellent clinical outcome at 12 months, and a poor outcome at 12 months, suggesting that there are at least two different types of painful ACJ pathologies. The presence of ultrasound verified large or medium sized rotator cuff tear, MRI verified bursitis, MR verified labrum tears and X-ray verified pathology of any kind did not predict poor or good clinical outcomes.
The identification of data acquired at baseline or at three weeks post induction into the study for association with outcomes at 3 and 6 months, will inform the secondary analysis for potential predictive models and will be reported on in Part 2 of this report. consistent with previous research on other painful musculoskeletal disorders, we have found that a poor outcome was associated with lower self-reported general health scores, and fear avoidance as it relates to work activities. In contrast, the instruments we employed for measuring other psychosocial factors were not strongly associated with 3-or 12-month outcomes.
Limitations the current study was not a randomized controlled trial and cause/effect relationships are outside the scope of the design. treatment methods by GPs and physiotherapists after the 3-week assessment were not standardized or controlled, so causal relationships between different oral medications or physiotherapy interventions and outcomes cannot be estab- lished. nevertheless, the current design allowed us to evaluate outcomes associated with current practice in a pragmatic fashion. this would not have been possible with a more rigid design that did not allow clinicians the option to make appropriate treatment choices based upon the individual patient. In general the main treatment choices reflected nationally based guidelines.
Conclusion
Patients managed in a manner broadly consistent with guidelines for shoulder pain in primary care, demonstrate improvement in pain and disability over a 12-month period. however, a moderate proportion still reported pain and disability at 12 months and many reported recurrence of pain during this period. While 30% show dramatic improvement with a structured corticosteroid injection protocol at the 3-week follow-up, mean pain and disability stayed rather static over the next few months, but improved in the 6-12-month period, regardless of symptom duration at presentation. there is evidence to support the hypotheses that a corticosteroid injection is a valuable treatment modality for selected patients in the short term. the prolonged course of recovery for many with shoulder pain requires further investigation to determine whether improvements in diagnostic and/or treatment processes may reduce recovery time, reduce costs and result in more rapid return of shoulder function. Part two of this report will present results of multivariate predictive modelling for clinical outcomes. 
